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REMARKS 

Claims 16-31 are pending in this application. By this Preliminary Amendment, 
Applicants AMEND the specification, the title of invention, the abstract of the disclosure, 
and the drawings, CANCEL claims 1-15 and ADD new claims 16-31 . 

Applicants have attached hereto a Substitute Specification in order to make 
corrections of minor informalities contained in the originally filed specification. 
Applicants' undersigned representative hereby declares and states that the Substitute 
Specification filed concurrently herewith does not add any new matter whatsoever to the 
above-identified patent application. Accordingly, entry and consideration of the 
Substitute SpecifK»tk)n are respectfully requested. 

The changes to the specrficatksn have been made to correct minor infomnalities 
to facilitate examination of the present application. 

Applicants respectfully submit that this application is in conditton for allowance. 
Favorable consideration and prompt allowance are respectfully solicited. 
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DDGCnirTIQN 

Attorney Docket No, 70404 >98/ya 

LIGHTING DEVICE FOR DISPLAY DEVICES^ LIQUID CRYSTAL DISPLAY 
5 DEVICE, AND LIGHT SOURCE LAMP 

TECHNICAL FIELD 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention 
[0001] 

^_The present invention relates to a lighting device for 

display devices, a liquid crystal display device, and a light 
source lamp^ More specifically, the present invention relates 

15 to-h a lighting device for display devices, which is p referably 
used for oonotituting as a backlight of a transmissive or 
transflective liquid crystal display device having a 
transmissive region in a liquid crystal display element-f -^ The 
present invention also relates to a liquid crystal display device 

20 oomprioin g including such a lighting device for display devices-^^ 
and a light source lamp. 

BACKGROUND AR T 2, Description of the Related Art 

[0002] 

25 ^_Lighting devices for display devices are devices for 

lighting a device having a display mcano uoin g that uses light, 
and have been widely used in backlight parts in liquid crystal 
display devices, for example. That is, a transmissive or 
transflective liquid crystal display device generally oompriooo 

30 -a -includes a lighting device for display devices in a backlight 
part for makin q causing light to e nter a liquid crystal panel 
because liquid crystal panels themselves do not emit light in 
the liquid crystal display devices. Such liquid crystal display 
devices are essential for a moano for d isplaying information 

35 or image. Products with high quality, fully taking advantage 
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of characteristics of liquid crystal display^, that is, low 
electric power consumption, lightweight, Qlimnooo slim profile , 
have been recently brought to attontion u sed in display panels 
such as monitors for consumer imoqo di splays , monitors for 
5 industrial equipment, and Personal Digital Assistants. And an 
In addition, the f ield of application -^^ej^of such liquid crystal 
display devices is becoming more and more widespread. 
[0003] 

^_There are currently two types / odgo light type (oido 

10 light type) and diroot t^Tpo ao of b acklights used in ^fee-liquid 
crystal display devices-s— 

; an edge light type (side light type) and a direct type. 

In the edge light type, a bar-shaped light source 72 such as 
cold cathode fluorescent tube is held in a frame 73 and disposed 

15 on the side of a transparent plate 71 called a light guide plate, 
as shown in Fig. 8 qo otruotural oharactcriotioo . In this case, 
light is made to enter the light guide plate 71 from the light 
source, and outputted from the inside of the light guide plate 
71 through the optical sheet 74 to the liquid crystal panel 75 

20 side by one of a frosting process, printing, prism treatment, 
or the like. Thcrcb y As a result , the liquid crystal display 
device can be made thinner, but an increase e#-in the light source 
for increasing brightness directly affects the thickness of a 
module. The so-called light guide plate 71 gets heavier in a 

25 large size of 20 inches or more inoh b ecause a heavy continuum 
such as acrylic continuum is used. 
[0004] 

^_In the direct type, a plurality of bar-shaped light 

sources 83_^ such as cold cathode fluorescent -fe^ab etubes, is 

30 provided on the back side of a display element 87 such as a liquid 
crystal panel, as shown in Fig. 9 ao otruotural charaotcriotico . 
In this case, light from the bar-shaped light source 83 is caused 
to almost directly made to o nter the display element 87. A 
diffusing plate 85 is often provided between the display element 

35 87 and the light source 83 for eliminating an image of the 
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bar-shaped light source 83 • ThGroby As a result , the direct type 
backlight has the following advantages: many light sources 83 
can be diopooo dp rovided ; a light amount can be increased; loss 
of light is small because light is flaa^ecaused to enter the display 
5 element 87 directly; and increase in size ffl^aeegreater than 20 
-iHaebanches can bo e asily provided 4 b e achieved. However, the 
number of the light sources 83 increases and thereby the number 
of components increases- Thereby, the driving circuit of the 
light source 83 becomes larger. Furthermore, the electric power 
10 consumption also increases, and the total amount of heating 
becomes larger. 
[0005] 

^_Such liquid crystal display devices began to advance 

in small display elements, and have been oproad w idely used as 

15 displays for laptop PCs or cellular phones • Thus, the technique 
has been developed. In these fields, a display size up to about 
15 ino h inches is a mainstream size, and reduction in thickness 
is a required condition. An edge light type has been selected 
in terms of merchantability. 

20 Such liquid crystal display devices currently have become 

dramatically larger because of completion of a process using 
a larger mother glass, and thereby have established a position 
as a household television (20 to 50 inch es, for example ) • For 
such TVs, brightness is a more important basic performance 

25 characteristic than required for PCs or cellular phones. For 
example, a PC monitor generally has about 250 cd/m^ of 
specification value, but a brightness specification of 500 cd/rv? 
or more is needed for TVs. Because of such 
bQokqroundo requirementS / a direct type backlight is preferable 

30 for providing a large backlight with high brightness. 
[0006] 

_As conventional lighting devices for display devices, 

disclosed is a lighting device in which, in a liquid crystal 
display device using a direct type backlight, a frame side wall 
35 in the direction intersecting with a backlight (linear light 
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source) or a frame between the linear light sources is sloped, 
and thereby reduction in brightness at both end edges of the 
linear light source is compensated to light a liquid crystal 
panel with uniform brightness distribution (for example, 
5 rof erring to Patent Document 1) , refer to Japanese Kokai 

Publication Hei-11-84377, pages 1 to 2) > Also disclosed is a 
lighting structure of a liquid crystal TV in which a U-shaped, 
S-shaped, or M-shaped fluorescent tube is disposed on the back 
side of a liquid crystal panel (for example, referring to Patent 
10 Dooumont 2 refer to Japanese Kokai Publication Sho-62-102226, 
pages 1 to 4 ) . 

[0007] However, such devices have room for improvement 

in order to properly correspond to a liquid crystal field and 
the like, noodod for which requires high qualit y and inoroaoo 

15 4 ^, increased size , and low cost for improvement in 

merchantabilit y and for low cootoi — In addition, such 
lighting devices have room for improvement, in their structural 
characteristics, so as to teay eprovide advantages in the 
production thereof b y reducing the number of components; to be 

20 effective in electric power consumption when applied to a liquid 
crystal display device; to have high qualityandmerchantability; 
and additionally to have improved these properties especially 
in development of a liquid crystal TV and the like. 
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[Patent documont 1] 

JapanooQ Kokai Publication Hci - 11 -8 4377 (pagco 1 to 2) 
[Patent document 2] 

Japancoo Kokai Publication Sho -6 2 - 10222 6 (pagoo 1 to 4) 
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The prcocnt invention hao boon made in view of the 
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present invention hao an object to p rovide-g- a lighting device 
for display devices which has the a_reduced number of components 
and is effective in terms of electric power consvinption and can 
provide excellent display quality; a liquid crystal display 
5 device oomprioin q including such a lighting device for display 
devices; and a light source lamp. 

mmS FOR SOLVING THE PROBLEMS 

[0008] 

10 [0009] The present inventors have made various 

investigations about lighting devices for display devices, 
preferably applied to a backlight of a liquid crystal display 
device, for example, about large lighting devices for display 
devices with high brightness. ^ke yThe inventors have firstly 

15 noted that a lighting device for display devices, 

oomprioinq including a light source lamp having a curved 
pa^£ortion, such as U-shaped tube, and a light-diffusing layer 
is effective as a backlight constituting a liquid crystal display 
device and the like. If a U-shaped tube is used, for example, 

20 the number of components of a light source unit is reduced by 
half because one U-shaped tube corresponds to two straight tubes . 
Therefore, the number of components can be dramatically reduced. 
There is a correlation between electric power consumption of 
a conventionally used cold cathode fluorescent tube and a voltage 

25 drop graph, as shown in Fig. 10. Therefore, reduction in the 
number of electrodes due to the U-shaped tube makes it possible 
to reduce electric power consumption dramatically. That is, 
the voltage drop of the cold cathode is mostly determined by 
the work function of a metal, and therefore reduction in the 

30 number of electrodes is effective for reduction in electric power 
consumption. In this case, one U-shaped tube corresponds to 
two straight tubes . The number of electrodes is reduced by half 
although the total length of a light source 83 is the same. If 
such a lighting device for display devices, oomprioinq including 

35 a light source lamp having a curved pa*t£ortion and further a 
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light-diffusing layer is used, the lighting device is preferable 
as a direct type backlight and advantageous particularly for 
achieving an increase in size. 

[0010] The present inventors also have noted that the 

5 same effect as in the U-shaped tube can be obtained even in a 
light source lamp having a folded pe£*£ortion, for example, a 
light source lamp having a structure similar to the U-shaped 
tube, the structure having two bending parto b ent portions and 
a straight pa ^portion between the bonding parto b ent portions 
10 (hereinafter, also referred to as an ^^almost U-shaped tube"), 
other than the U-shaped tube having the curved i»ajg ^portion . 
[00093 

[0011] A display device in which a straight tube CCFT 

(Cold Cathode Fluorescent Tube) is used in a direct type baclclight 

15 and a display device in which a U-shaped tube or an almost U-shaped 
tube is used in a direct type bacJclight are compared. In the 
straight tube, the light source density in the plane of the display 
device becomes uniform if pitches between lamps 83 are the same 
as shown in Fig. 11-a, and the light distribution property, which 

20 is a property of light diffusion, becomes uniform naturally in 
the plane. However, in the U-shaped tube or the almost U-shaped 
tube, display unevenness is generated in a region surrounded 
by dotted lines, shown in Figs. 11-b and 11-c. This would bo 
is b ecause only the region surrounded by the dotted lines has 

25 an extraordinarily high light source density and therefore 
obviously becomes brighter, which leads to display unevenness. 
Also this %#ould bo occurs because the light sources face 
lengthwise in the region surrounded by the dotted lines and 
therefore^ the light distribution property is also different 

30 from that in other regions, and thereby the region is recognized 
as having m ore clear display unevenness if viewing angles are 
swung and the region is viewed. 

[0012] B ecause of the above -described circumstances , the 

present inventors havo noted that a lighting device 
35 Gomprioing a including a light source lamp having a folded 
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pgrt portion (curved pa^£ortion) r such as U-shaped tube or an 
almost U-shaped tube, the light source lamp being preferable 
in a direct type backlight; and a light-diffusing layer, is 
preferably used in a display device needed for high quality, 
5 such as TV, and that if, in this case, display unevenness can 
be suppressed enough, such a lighting device can be higher in 
quality and merchantability. ^Pbe yThe inventors have 
■gettft ddiscovered that such a lighting device for display devices 
having a constitution in which at least part of the light generated 

10 from the folded pa ^portion (curved pe^^portion) of the light 
source lamp is reduced or shielded is preferable. Thereby, the 
above-mentioned problems have been solved without deterioration 
of specific advantages of the U-shaped tube, the almost U-shaped 
tube, or the like, leading to development and completion of 

15 preferred embodiments of the present invention. 
[00103 

[0013] That is, according to a preferred embodiment of 

the present invention-*e^ a lighting device for display devices^ 
oomprioinq includes a light source lamp and a light-diffusing 

20 layer, the light source lamp having a curved pa^^portion, and 
at least part of the light generated from the curved pai^portion 
of the light source lamp being is reduced or shielded. 

¥h e[0014] According to another preferred embodiment of 

the present invention io aloo^ a lighting device for display 

25 devicesT — comprioing includes a light source lamp and a 

light-diffusing layer, the light source laitp having a folded 
i&aj? ^portion , and at least part of the light generated from the 
folded ifi& ^portion of the light source lamp being is reduced 
or shielded. 

30 Tbe -[0015] A lighting device for display devices 

according to a preferred embodiment of the p resent invention 

io deooribod bolow in more detail. 

[0011] 

The lighting device for dioplay dcvioco of the proocnt 

35 invention oompriooo includes a light source lamp and a 
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light-diffusing layer. Such a lighting device is preferable 
as a lighting device for liquid crystal display devices. In 
the present invontion p ref erred embodiment , the lighting device 
for display devices of the present invention is preferably used 
5 as a direct type backlight. The lighting device for display 
devices can be also applied to an edge light type backlight. 

[0016] A configuration in which a light source lamp is 

disposed above a reflective sheet with a lamp supporting port 
member disposed therebetween, and the like, is montionod ao one 

10 example of the above-mentioned lighting device in a direct type. 
One or a plurality of light source lamps jr emay be preferably 
used in such a configuration. ^h eA preferred embodiment of the 
present invention is preferably applied to a configuration using 
a plurality of light source lamps. In an edge light type, 

15 mentioned io a configuration in which a light source lamp is 
disposed on one or two or more sides of a light guide plate made 
of a transparent resin with a lamp supporting part m ember 
therebetween is one possible example . In the present 
description, the terms ^^or more" and ''^or less" means that the 

20 value described is included. 
[0012] 

[0017] Fluorescent tubes such as a cold cathode 

fluorescent tube and a hot cathode fluorescent tube are 
preferably used as the above-mentioned light source lamp, for 

25 example. In various preferred embodiments of the present 

invention, the light source lamp coocntiQlly comprioGo includes 
a folded ^e ^portion (curved pe ^portion ) . A U-shaped light 
source lamp is preferably used as the light source lamp having 
a curved part * p ortion. In addition, an S-shaped light source 

30 lamp or a W-shaped light source lamp may be mentioned. a lso be 
used. A light source lamp having a folded pa*^£ortion having 
two or more bending parto b ent portions and a straight paa?t£ortion 
between the bonding parto b ent portions is preferably used. 
Among them, particularly preferably uocd p referable is a light 

35 source lamp having a structure similar to the U-shaped tube. 
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the structure having two bondinof parto b ent portions and a 
straight pe^et£ortion between the bending i&a^E ^portionS y that 
is, an almost U-shaped light source lamp (pseudo-U-shaped light 
source lamp) in which the U-shaped curved pa**£ortion of the 
5 U-shaped light source lamp is replaced with a folded pcHS*£ortion 
having a square U shape similar to the U shape • Due to such 
configurations, the number of components is reduced and also 
a total number of electrodes of the light source lamp is reduced. 
Thorob yA s a result , electric power consumption on the whole of 

10 the lighting device for display devices can be reduced. If the 
U-shaped tube, the pseudo-U-shaped tube, or the like, is used, 
electrodes of the light source lamp are disposed on one side, 
which permits aggregation of the drive circuit on one side. On 
the other hand, if an S-shaped tube, a pseudo-S-shaped tube, 

15 or the like, is used, electrodes of the light source lamp are 
disposed on both sides, which is advantageous for uniformity 
of the optical property 4fi -of light outputted from the light 
source lamp. 

[ 0018 ] A pref erable configuration of the above-mentioned 

20 light source lamp in view of light uniformity is a configuration 
in which the straight part p ortion except for the curved 
pgHg ^portion or the folded part p ortion of the light source lamp 
is disposed with equally spaced parallel gaps relative to each 
other in the same plane. 
25 [0013] 

[0019] The above-mentioned light-diffusing layer is 

preferably constituted by a diffusing plate or a diffusing sheet, 
and provided for eliminating an image of the light source lamp 
to provide display. 

30 [0020] A s long as the lighting device of preferred 

embodiments of the present invention comprioGo includes these 
ooQontiQl Gonotitutinqmombcroy it elements, the lighting device 
may include other oonotitutional mcmboro constituent elements . 
[0021] If the above-mentioned lighting device is applied 

35 to a liquid crystal display device, the lighting device 
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preferably is generally constituted by disposing a light source 
lamp above a reflective sheet and laminating and disposing 
various optical sheets such as diffusing plate, diffusing sheet / 
condenser lens sheet, polarized light selective 
5 reflection/transmission sheet, protective and diffusing sheet, 
and electromagnetic-shielding sheet (electric conductive sheet, 
ITO sheet) . Then, such a lighting device constitutes a liquid 
crystal display device together with a liquid crystal panel. 
[ OOia] 

10 0022] In the lighting device for display devices of 

various preferred embodiments of the present invention, at least 
part of the light generated from the folded part portion (curved 
pgrt p ortion ) of the light source lamp is reduced or shielded. 
Thereby, display unevenness attributed to light source density 

15 and the light distribution property can be suppressed, and 
excellent display quality can be obtained without deterioration 
of specific advantages of the U-shaped tube, the pseudo-U-shaped 
tube, or the like. 

[0023] In various preferred embodiments of the present 

20 invention, at least part of the light generated from the folded 
peHetgortion (curved part p ortion ) of the light source lamp is 
reduced or shielded. For example, in the curved part portion , 
it is preferable that light is reduced or shielded at apeas ^por tion 
outside the top of the inner radius of a curved part p ortion of 

25 a light source lamp 11 as shown in Fig. 6-a, or at a part p ortion 
outside the curve beginning of the curved par tp ortion of the 
light source lamp 11 as shown in Fig. 6-b. In the folded 
^cb ^portion other than the curved paaetportion, it is preferable 
that light is reduced or shielded at a straight pa*t£ortion 

30 between bending porto the bent portions of a folded paae feportion 
of a light source lamp 11 as shown in Fig. 7-a, or at both of 
the bonding parto b ent portions and the straight p€H?t£ortion 
constituting the folded pe ^portion as shown in Fig. 7-b. The 
part p ortion which is light-reduced or light-shielded is shown 

35 by hatched lines in these figures. 
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[00153 

[0024] Preferable configurations of the above-mentioned 

lighting device for display devices a^e epreferably include: (1) 
a configuration in which at least part of the folded paj? ^portion 
5 (curved pe«*£ortion) of the light source lamp is covered with 
a lamp frame; (2) a configuration in which the lighting device 
has an optical member provided with a light-reducing or 
light-shielding treatment on a display side of at least part 
of the folded i^e ^portion (curved j&a^£0£tion) of the light 
10 source lamp; (3) a configuration in which the lighting device 
has at least part of the folded pa ^portion (curved pa*^portion) 
of the light source lamp outside an effective display region; 

(4) a configuration in which at least part of the folded 
pe^f^£ortion (curved pa*^£ortion) of the light source lamp is 

15 provided with a light-reducing or light-shielding treatment; 

(5) a configuration in which the lighting device has a reflective 
member provided with a light-reducing treatment on a side opposed 
to the display side of at least part of the folded fi€H? ^ortion 

(curved i^ag feportion ) of the light source lamp. In any of these 

20 configurations or combination of these configurations, 

functional effects of the present invention can be sufficiently 

exhibited. 

[ 0016] 

0025] The mQano c lement or method for reducing or 

25 shielding light from the f oldedparE^portion (curved^e^ ^portion ) 
of the light source lamp in the above-mentioned -fi-) — te — — 
configurations (1) to (5) m ay be a moano an element or method 
that is capable of reducing or shielding transmission of light. 
A resin frame capable of reducing or shielding light and the 
30 like, is preferably used if the lamp frame is used, for example. 
If the optical member is used, the optical member provided with 
the light-reducing or light-shielding treatment is preferably 
at least one optical member selected from the group consisting 
of a diffusing plate, a diffusing sheet, and a lens sheet. That 
35 is, proforablo aro p referred elements and methods include a 
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configuration in which the light-reducing or light-shielding 
treatment is provided for a diffusing plate, a configuration 
in which the light-reducing or light-shielding treatment is 
provided for a diffusing sheets and a configuration in which 
5 the light-reducing or light-shielding treatment is provided for 
a lens sheet. A configuration in which these configurations 
are combined may be montionod^ also be used. These optical 
members can be easily provided with the light-reducing or 
light-shielding treatment. Among them, it is preferable that 

10 part of the optical sheet such as a_diffusing plate, diffusing 
sheet, and lens sheet above (on the display side) at least part 
of the folded part portion (curved part p ortion ) of the light 
source lamp is provided with the light-reducing treatment, by 
being colored for reduction in an amount of light transmission, 

15 or by being whitened for light reflection to the light source 
lamp side. Mentioned may bo It is also possible to use a 
configuration in which a member for reducing or shielding light 
is provided for at least part of the folded ift€H? feportion (curved 
peHftgortion) , and a configuration in which a coating material 

20 is applied by printing or the like, as a way of providing the 
light source lamp with the light-reducing or light-shielding 
treatment, if at least part of the folded part p ortion (curved 
^cHg ^portion ) of the light source lamp is provided with the 
light-reducing or light-shielding treatment. Among them, it 

25 is preferable that the light-reducing or light-shielding 

treatment has a function of restricting a deformation degree 
of freedom in the folded i^ene feportion (curved ^eng ^portion ) of 
the light source lamp. If a member for reducing or shielding 
light or a coating film formed of a coating material has such 

30 a function, for example, the folded ^^eHe ^portion (curved 

pa*t2ortion) having the lowest strength can be protected, and 
breakage of the light source lamp, caused by the deformation, 
can be avoided. Therefore, handling of the light source lamp 
can be extremely significantly improved. In the U-shaped tube 

35 or the pseudo-U-shaped tube, for example, it is preferable that 
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a light source holder such as a rubber member having a shape 
covering the U-shaped curved i^e^ ^portion or the square U-shaped 
pai^portion is provided. If the reflective member is used, the 
reflective member provided with the light-reducing treatment 
5 is preferably a reflective sheet, and thereby can be easily 
provided with the light-reducing or light shielding treatment. 
If a white reflective sheet for reflecting light from the light 
source lamp to the display side is used, for example, it is 
preferable that part of the reflective sheet under (on the side 

10 opposed to the display side) at least part of the folded 

part p ortion (curved pe^s^portion) of the light source lamp is 
provided with the light-reducing treatment by being colored for 
reduction in light reflective amount. It is preferable that 
the light-reducing or light-shielding treatment is provided by 

15 printing in the above -described configurations (2), (4), and 
(5) . The use of printing makes it possible to perform the 
treatment easily and inexpensively. Further, it is preferable 
that a gradation in which degree of light reduction is varied, 
is provided in the light-reducing treatment in the 

20 above -described configurations (2), (4), and (5). If the 

gradation is provided in the light-reducing treatment, more 
preferable display quality can be obtained. Particularly, the 
use of printing makes it possible to provide the gradation very 
easily- 

25 [ 0017] 

gfee -0026] Another preferred embodiment of the p resent 

invention io aloo p rovides a liquid crystal display device 
oomprioing including the above-mentioned lighting device for 
display devices. Such a liquid crystal display device is 

30 preferably a transmissive or transf lective liquid crystal 
display device in which the use of the light source lamp having 
the curved peg feportion or the folded pa^et£ortion, such as the 
U-shaped tube and the pseudo-U-shaped tube, makes it possible 
for such a liquid crystal display device to have the reduced 

35 number of components and to be effective in terms of electric 
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power consumption• ^. In addition^ functional effects can be 
exhibited, for example, display unevenness can be suppressed 
and excellent display quality can be obtained, without 
deterioration of specific advantages of the light source lamp 
5 such as the U-shaped tube and the pseudo-U-shaped tube; and a 
structure capable of effectively and simply storing the light 
source lamp is included. Aft dAlso, such a liquid crystal display 
device can be effectively used for display panels, for example, 
monitors for consumer irnggc d isplays , monitors for industrial 

10 equipment, and Personal Digital Assistants, 

¥b e[0027] Another preferred embodiment of the present 

invention io f urthcrmorc p rovides a light source lamp used in 
the above-mentioned lighting device for display devices. That 
is, the present invention includes a light source lamp designed 

15 so as to adapt to the above-mentioned lighting device for display 
devices, and such a light source lamp exhibits functional effects 
advantageous in the above-mentioned display device field. 

EFFECTS OF THE Itr/ENTION 

20 [001 8 ] 

[0028] The lighting device for display devices of various 

preferred embodiments of the present invention preferably has 
the above-mentioned configuration. The light source lamp 
tee epreferably includes the folded pai^portion (curved 

25 ^a^Ffe rportion ) . Therefore, the number of componGnt components can 
be reduced, and the number of electrodes also can be reduced, 
leading to reduction of electric power consumption. At least 
part of the light generated from the folded i^a ^portion (curved 
pa*^portion) of the light source lamp is reduced or shielded. 

30 Thcrcb yA s a result , the light source density and the light 
distribution property are made uniform in the effective display 
region. Therefore, the display unevenness can be suppressed 
and a display device excellent in display quality can be provided. 
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[0019] 

The prcocnt invention willi horoinaftory bo dcooribod in 

moro detail with rofGrcnoQ to EmbodimontOj> but the prooont 
invention io not limited to Embodimcnto . 
5 [Embodiment 1] 
[0020] 

Figo, ! ■ a and 1 - b each ohow a configuration in which the 

above - mentioned preferable configuration (1) of the prooont 
invention io applied to a lighting devico of a direct typo liquid 

10 oryotal dioplay device, — In thio configuration^ the lighting 
device for liquid oryotal dioplay dcvioGO hao q otructurc in 
v^hich part of or all of a curved part of a light oourcc lamp 
11 io Govorodv^ith a lamp frame 8^ capable of reducing or ohiolding 
light, and io conotituted ouch that part of or all of the curved 

15 part of the light oourcc lamp 11 io otored in the lamp frame 
84 conventionally uoedi 

In thio caoo/ the lighting device hao a conotitution in 

which the U - ohaped curved part of the U - ohaped tube io covered 
with the lamp frame and thereby the oame optical property ao 

20 in the caoe where a otraight tube io uoed can be provided , — Thereby/ 
the lamp frame rcducco or ohicldo light at the U - ohaped curved 
part of the U - ohaped tube vfithout deterioration of opecific 
advantageo of the U ohapod tube, and therefore the oame light 
oource dcnoity and light diotribution property ao in the otraight 

25 part of the light oource lamp io GKhibited> — Therefore/ the light 
oource density in the plane io uniformiged and the light 
diotribution property io aloo uniformiaed, %»hich makeo it 
poooible to provide excellent dioplay quality, 
Ao a direct type liquid oryotal dioplay device conotituted 

30 by the lighting device for dioplay dcviceo of the prcocnt 
invention/ mentioned may bC/ for cKamplc; a liquid cryotal 
dioplay device having a otructurc in which a highly reflective 
reoin 82 io diopoocd on a ohect metal 81, and thereon a U - ohaped 
tube 11 in %^hiGh the cndo are covered with an inoulating rcoin 

35 io diopoocd uoing a otoragc frame (lamp frame) 8 4y and a dif fuoing 
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platQ 85/ and thcroon variouo optioal ohcoto 86 ouch ao dif fuoing 
ohQCti oondonocr lonoi polariaod light oolootivQ rcflcotion/ 
tranomiooion ohoot/ protcotivQ and diffuoing ohoct/ and 
oloctromagnGtic - ohiGlding ohoot (cloctric conduotivo ohoot/ 
5 ITO ohoQt)/ a liquid oryotal panel olcmcnt 8 7/ and a framo 8 8 
axo diopoood* 

[Embodimont 2] 

[0021] 

Figo. 2 "a and 2 b each ohow a configuration in which tho 

10 above - montionod proforablc configuration (2) of tho prcoont 
invention io applied to a lighting device of a direct type liquid 
cryotal dioplay device, — In thio configuration/ the lighting 
device hao a otructurc in which tho lighting device hao an optical 
member 21 provided with the light - reducing or light ohielding 

15 treatment on tho dioplay oide of part of or all of a curved part 
of a light oourco lamp lit — The optioal member 21 provided with 
the light - reducing or light ^ ohielding treatment may bo a 
diffuoing plate/ a diffuoing oheot/ or tho like; each provided 
vfith a region with low light tranomittanco 21a. — Among them/ 

20 an optical member diopooed near the light oource io preferable 
for ouf f icicnt light reducing or light - ohielding effect in the 
oblique direction. — Tho region with low light tranomittance 21a 
can bo formed by applying white ink to the ourf ace of the optical 
member 21 on the light oource lamp oide. — In thio caoC/ light 

25 reflectance to the light oource lamp 21 oide iohigh/ and therefore 
looo of light can be reduced. — An opening for light tranomiooion 
maybe provided at part of the region with low light tranomittance 
Hen — In thio configuration/ tho optical member 21 io laminated 
and diopooed above the light oource lamp 11 ouoh that part of 

30 or all of the curved part of the light oource lamp 11 io covered 
with the part provided with tho light - reducing or light - ohielding 
troatment of tho optical member 21, and thereby the lighting 
device for licpaid cryotal dioplay doviceo io configured. 
In thio caoo/ the lighting device hao a conotitution in 

35 which the U - ohaped curved part of tho U - ohaped tube io covered 
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with the optical moitibory and thereby tho oamo optical property 
QO in the caoo where a otraight tubo io uocd can bo provided^ 
Thereby^ OHOcllont dioplay quality oan bo provided without 
deterioration of opocifio advantagoo of tho U - ohapod tubo. 
5 [Einbodimont 3] 
[0022] 

Fig^ 3 ohowo a configuration in whioh the above - mentioned 

preferable configuration (3) of the preoont invention io applied 
to a lighting device of a direct type liquid cryotal dioplay 

10 device. — In thio configuration, tho lighting dovico for liquid 
cryotal dioplay deviooo io configurGd to have a otructurc in 
v?hich part of or all of a curved part of a light oourcc lamp 
11 io diopoocd outoide an effective dioplay region 31. — In thio 
caoer the lighting device hao aconotitution in which the U - ohapod 

15 curved part of the U - ohaped tube io diopoocd outoide tho effective 
dioplay rogioni and thereby tho oamo optical property ao in the 
caoo where a otraight tube io uoed can be provided. — Thereby/ 
excellent dioplay cpjality can be provided without deterioration 
of opocifio advantagoo of the U - ohapcd tube. 

20 [Embodiment ^] 
[0023] 

Fig. 4 ohowo a configuration in which the above - mentioned 

prof erablc configuration {^) of the preoont invention io applied 
to a lighting dovico of a direct typo liquid cryotal dioplay 

25 device i — In thio conf iguration^ the lighting device for liquid 
cryotal dioplay deviceo io configured to have a otructurc in 
which a member for reducing or ohielding light 41 io provided 
with part of or all of a curved part of a light oourcc lamp 11. 
A member made of a material with low light tranomittancoi — 

30 preferably made of an elaotic material io preferably uoed ao 
the member for reducing or ohielding light 41. 

In thio caoo, the lighting device hao a conotitution in 

which the U - ohaped curved part of the U - ohaped tube io covered 
with the member for reducing or ohielding lighti and thereby 

35 the oamo optical property ao in the caoe where a otraight tube 
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io uood can bo provided. — Tho - roby# QjcocllGnt dioplay quality 
can be provided without deterioration of opcoif io advantagoo 
of the U - ohaped tube . — The U - ohapod curved part can bo prevented 
from opening and olooing/ and the U - ohaped tube can be effectively 
5 f iKOd by covering the U - ohaped curved part of the U - ohapcd tube 
with the member for reducing or ohielding light. 
[Embodiment 5] 
[0024] 

Fig, 5 ohowo a configuration in which the above - mentioned 

10 prof orablc configuration (5) of the preoont invention io applied 
to a lighting dovioc of a direct type liquid oryotal dioplay 
device > — In thio configuration^ the lighting device hao a 
otructure in which the lighting device hao a reflective member 
provided with a light - reducing treatment 51 on the oide oppooed 
15 to the dioplay oide of part of or all of a curved part of a light 
oouroe lamp 11/ and io conotituted ouch that part of or all of 
the curved part of the light oource lamp 11 io provided above 
a region provided with a light reducing treatment 51a of the 
reflective member 51. — The reflective member provided with a 
20 light - reducing treatment 51 maybe a reflective ohoet with which 
the region with low light reflectance 51a which io gray# black/ 
or the likC/ — io provided. 

In thio caoe^ the lighting dovico hao a conotitution in 

vfhioh the U - ohapcd curved part of the U - ohapcd tube io provided 

25 above the region provided with the light - reducing treatment/ 
and thereby the oame optical property ao in the caoe where a 
otraight tube io uood can be provided. — Thereby^ GKcellent 
dioplay quality can be provided without deterioration of opecif ic 
advantagoo of the U - ohaped tube* 

30 [Embodiment 6] 
[0025] 

In Embodiment 6/ the U ohaped light oource lamp in 

Embodiment 1 io replaced vyith a poeudo - U - ohaped light oouroe 
lamp having a oquare U - ohaped folded part. — That io/ in thio 
35 configuration/ the lighting device hao a otructure in which part 
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of or all of the oquaro U - ohapod part of the light oouroe lamp 
io oovcrcd with a lamp frame capablo of roduQing or ohiolding 
light/ and io conotitutod ouch that part of or all of the oquaro 
U - ohopod part of the light oouroo lamp io otorod in a 
5 oonvontionally uocd lamp framo> — Thorof oro/ tho oamo functional 
offooto ao in Embodimont 1 oan bo obtained in Embodiment 6 * 
[Embodiment 7] 
[0026] 

In Embodiment 1, tho U ohapod light oouroo lamp in 

10 Embodiment 2 io replaced with a pocudo - U - ohapod light oouroo 
lamp having a oquaro U - ohapcd folded part. — That io/ in thio 
configuration, the lighting dcvioc for liquid cryotal dioplay 
devicco io oonfigurcd by laminating and diopooing an optical 
member above the light oouroe lamp ouch that part of or all of 
15 the oquaro U - ohaped part of the light oouroe lamp io covered 
with the part provided with tho light ^ roducing or light " Ohielding 
treatment of the optical member . — Thorof orCi> tho oamo functional 
offooto ao in Embodiment 2 can be exhibited in Embodiment 7, 
[Embodiment 8] 
20 [0027] 

In Embodiment 8 / the U - ohapcd light oourcc lamp in 

Embodiment 3 io roplacod with a pooudo - U - ohapcd light oouroe 
lamp having a oquaro U - ohapcd folded part> — That io, in thio 
configuration/ the lighting device for liquid cryotal dioplay 

25 doviooo io configured to have a otructure in which part of or 
all of the oquare U - ohapodpart of tho light oourcc lamp io diopoocd 
outoide an effeetivo dioplay region. — Therefore, the oamo 
functional effecto ao in Embodimont 3 can be obtained in 
Embodiment 8. 

30 [Embodiment 9] 
[002 8 ] 

In Embodiment Oi> the U - ohapcd light oouroe lamp in 

Embodiment 4 io replaced with a pocudo - U - ohaped light oouroe 
lamp having a oquaro U - ohaped folded part. — That io/ in thio 
35 configuration/ the lighting device for liquid cryotal dioplay 



20 



dcviccQ io Gonf igurod to have a otructuro in whioh a mc - mbor for 
rcduoing or ohiolding light io provided with part of or all of 
the oquarc U ' Ohapcd part of the light oouroc lamp> — Thcroforo/ 
tho oamo functional of footo ao in Bmbodimont ^ oon be obtainod 
5 in Einbodimont 9, 
[Embodiment 10] 
[0029] 

In Embodiment 10/ the U - ohapod light oourco lamp in 

Embodiment 5 io roplaocd with a pocudo - U ' ohaped light oouroo 

10 lamp having a oquarc U - ohapcd folded part. — That io^ in thio 
configuration/ the lighting device hao a otructuro in whioh the 
lighting device hao a reflective member provided with the 
light - reducing treatment on the oidc oppoood to the dioplay oidc 
of part of or all of the oquarc U - ohaped part of the light oouroc 

15 lamp/ and part of or all of the oquarc U ' Ohapcdpart of tho light 
oouroc lamp io diopoocd above the region provided with the 
light ^ roducing treatment of the reflective member > — Therefore/ 
tho oame functional of f ecto ao in Embodiment 5 can be obtained 
in Embodiment 10. 

20 [0030] 

The prcQcnt application claimo priority under 35 U.S.C> 

§ 119(a) on Japaneoe Patent Application No> 2004 - 3076 filed in 
Japan on January 8, 2001, entitled ^^LIGIITINC DEVICE FOR DISPLAY 
DEVICES y LIQUID CRYSTAL DISPLAY DEVICE MID LIGHT CQURCE LAI^dP"^ 
25 tho entire contcnto of which are herein incorporated by 
reference > 

[0029] Other features, elements, steps, characteristics and 
advantages of the present invention will become more apparent 
from the following detailed description of preferred embodiments 
30 of the present invention with reference to the attached drawings . 

BRIEF DESCRIPTION OF THE DRAWING 

[0031] 

[Figure 1 - a] 

35 [0030] Fig> 1-a is a plane view schematically showing 
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a configuration of a direct type liquid crystal display device 
to which the lighting device according to a preferred embodiment 
of the present invention is applied, the lighting device having 
a structure in which at least ^^a ^a portion of the curved 
5 ^ag ^portion of the light source lamp is covered with a lamp frame . 
tFiguro 1 - b] 

[0031] Fig> 1-b is a cross-sectional view schematically 

showing the lighting device in Fig. 1-a. 
[Figure 2 - a] 

10 [0032] Fig. 2-a is a plane view schematically showing 

a configuration of a direct type liquid crystal display device 
to which the lighting device according to a preferred embodiment 
of the present invention is applied, the lighting device having 
an optical member provided with a light -reducing or 

15 light-shielding treatment on the display side of at least part a 
portion of a curved pgrt p ortion of a light source lamp. 
[Figure 2 - b] 

[0033] Fig. 2-b is a cross-sectional view schematically 

showing the lighting device in Fig. 2-a. 

20 [ 0034] Fig.^ 

Fig. 3 is a plane view schematically showing a 

configuration of the lighting device according to a preferred 
embodiment of the present invention, the lighting device having 
at least ^a^g ^a portion of the curved pe*^£ortion of the light 

25 source lamp outside an effective display region. 
[ Fig. 4] 

0035] Fig. 4 is a plane view schematically showing a light 

source lamp in which at least pa^ ^a portion of the curved part 
portion is provided with a member for reducing or shielding light 
30 in the lighting device according to a preferred embodiment of 
the present invention. 
[ Fig. 5] 

0036] Fig. 5 is a plane view schematically showing a 

configuration of the lighting device according to a preferred 
35 embodiment of the present invention, the lighting device having 
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a reflective member provided with a light-reducing treatment 
on the side opposed to the display side of at least ^a ^a portion 
of a curved peHet£ortion of a light source lamp. 
[ Figure 6 * q] 

5 0037] Fig. 6-a is an enlarged plane view schematically 

showing the curved pM^£ortion of the light source lamp. 
[ Figure 6 * b] 

0038] Fig. 6-b is an enlarged plane view schematically 

showing the curved j&eH?t£ortion of the light source lamp. 
10 [ Figure 7 -a] 

0039] Fig. 7-a is an enlarged plane view schematically 

showing the folded part p ortion of the light source lamp. 
[ Figure 7 - b] 

0040] Fig. 7-b is an enlarged plane view schematically 

15 showing the folded pa ^portion of the light source lamp. 
[ Figi 8 ] 

0041] Fig. 8 is a cross-sectional view schematically 

showing essential parto elements of a structure of an edge light 
type backlight. 
20 [ Fig. 9] 

0042] Fig. 9 is an exploded perspective view 

schematically showing essential parto e lements of a structure 
of a direct type baclclight. 
[ Fig, 10] 

25 0043] Fig. 10 is a graph showing the relationship between 

the length of a cold cathode fluorescent tube and voltage drop. 
[ Figure 11 - a] 

0044] Fig. 11-a is a plane view schematically showing 

essential parto e lements of a direct type baclclight using a light 
30 source lamp having a straight tube shape. 
[ Figure 11 - b] 

0045] Fig. 11-b is a plane view schematically showing 

essential parto e lements of a direct type baclclight using a light 
source lamp having a U-shaped tube shape. 
35 [ Figure ll - c] 
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0046] Fig. 11-c is a plane view schematically showing 

essential pgrto elements of a direct type backlight using a light 
source lamp having an almost U-shaped tube shape. 

5 EXPLA^fATION OF NUI4ERALS AND SYmOLS DETAILED DESCRIPTION OF 

PREFERRED EMBODIMENTS 

[0032] 

lis Light oouroo lamp (U - ohapod tube) 

21 8 Optical mombcr provided with a light reducing 

10 or light " Ohielding treatment 

21q3 Region having lovr light tranomittancc 

31 ! Effective dioplay region 

^Ig Member for [0047] The present invention will^ 

hereinafter, be described in more detail with reference to 
15 preferred embodiments thereof / but the present invention is not 
limited to the preferred embodiments described below. 
[0048] Figs> 1-a and 1-b each show a configuration in which 
the above-mentioned preferable configuration (1) of the present 
invention is applied to a lighting device of a direct type liquid 
crystal display device > In this configuration, the lighting 
device for liquid crystal display devices has a structure in 
which part of or all of a curved portion of a light source lamp 
11 is covered with a lamp frame 84 that is capable of reducing 
or shielding light 
51 g RofleotivQ member 

Slag Region v i rith which a light - reducing treatment io 

provided in the rofloctivo member 51, 

71s Light guide plate 

72 8 Bar - ohapod light oouroc 

73 8 Frame 

7^ 8 Optical ohcot 

75 8 Liquid oryotal panel 

81 8 Shoot metal 

82 8 Highly reflective rooin 

8 3 8 Bar - ohapcd light oouroo 
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30 



35 
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8 <l! Storage frame — (Lamp / and is constituted such that 

part of or all of the curved portion of the light source lamp 
11 is stored in the lamp frame d 84 conventionally used. 

8 5! Diffuoing ploto 

5 868 Optical ohoot 

87 1 Dioplay olcmont (liquid oryotal panel olomcnt) 

88 g Frame 
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CLAIMS 

is — A lighting dovico for dioplay dcvioGOi oomprioing a 

light oourco lamp and a light - dif fuoing layori i — 

5 tho light oourco lamp having a ourvod part/ — and 

at Icaot part of light gonoratod from tho ourvod part of 

tho light oouroo lamp boing rcduood or ohioldod* 

Srs — A lighting dcvioc for dioplay dovioco, oomprioing a 

10 light oourco lamp and a light - dif fuoing layor^ — 

tho light oouroc lamp having a folded part; — af^ 

at IcQot part of light goncratGd from the folded part of 

the light oourco lamp being reduced or ohielded. 

15 3-s — The lighting dovioc for dioplay dcvioco aocording to 

Claim 2 I 

wherein the folded part hao two or more bending parto and 

a otroight part between the bonding parto> 

20 4-s — The lighting device for dioplay dcvioco according to 

any of Claimo 1 to 3r 

wherein the lighting dcvioo for dioplay devicoo hao a 

otructurc in which at leaot part of the curved part or tho folded 
part of the light oourco lamp io covered with a lamp frame > 

25 

5-s — ¥he -[0049] In this case^ the lighting device has a 

constitution in which the U-shaped curved portion of the U-shaped 
tube is covered with the lamp frame, and thereby the same optical 
property as in the case where a straight tube is used can be 

30 provided^ As a result, the lamp frame 84 reduces or shields 
light at the U-shaped curved portion of the U-shaped tube without 
deterioration of specific advantages of the U-shaped tube, and 
therefore the same light source density and light distribution 
property as in the straight part of the light source lamp is 

35 exhibited. Therefore, the light source density in the plane 
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is made uniform and the light distribution property is also made 
uniform, which makes it possible to provide excellent display 
(yjality, 

[0050] Examples of a direct type liquid crystal display device 
5 constituted by the lighting device for display devices aocording 
to any of Claimo 1 to 

who re in the lighting p resent invention include a liquid 

crystal display d evice for dioplay doviGOO hao h aving a structure 
in which a highly reflective resin 82 is disposed on a sheet 

10 metal 81, and thereon a U-shaped tube 11 in which the ends are 
covered with an optical mcmbor provided with a light - rcduoing 
or light - ohiclding troatmont on q dioplay oidc of at Icaot part 
of the curved part or the folded part of the light oourcc lamp. 
insulating resin is disposed using a storage frame (lamp frame) 

15 84, and a diffusing plate 85, and thereon various optical sheets 
86 such as diffusing sheet, condenser lens, polarized light 
selective reflection/ transmission sheet, protective and 
diffusing sheet, and electromagnetic-shielding sheet (electric 
conductive sheet, ITO sheet) , a liquid crystal panel element 

20 87, and a frame 88 are disposed^ 

6-; — Tho lighting dcvico for dioplay dcvicoo according to 

Claim 5, 

wherein [ 0051 ] Figs . 2-a and 2-b each show a configuration 

25 in which the above-mentioned preferable configuration (2) of 
the present invention is applied to a lighting device of a direct 
type liquid crystal display device. In this configuration, the 
lighting device preferably has a structure in which the lighting 
device has an optical member 21 p rovided with the light-reducing 
30 or light-shielding treatment io at Icaot one optical member 
oolootcd from the group conoioting of a diffuoing plato> a 
diffuoing ohoet, — and a leno oheot. 

Is — The lighting device for dioplay devioco aooording to 

35 any of Claimo 1 to 5/ 
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vfhorcin tho lighting dovioo for dioploy dcvicoo hao at 

IcQOt part of tho ourvcd port or on the folded display side of 
part of ^fefe eor all of a curved portion of a light source lamp 
outoido an offcotivo dioplay rcgion ll. The optical member 21 
5 provided with the light- reducing or light-shielding treatment 
may be a diffusing plate ^ a diffusing sheet, or the like, each 
provided with a region with low light transmittance 21a, Among 
them, an optical member disposed near the light source is 
preferable for sufficient light-reducing or light-shielding 

10 effect in the oblique direction. The region with low light 
transmittance 21a can be formed by applying white ink to the 
surface of the optical member 21 on the light source lamp side. 
In this case, light reflectance to the light source lamp 21 side 
is high, and therefore, loss of light can be reduced. An opening 

15 for light transmission may be provided at part of the region 
with low light transmittance 21a. In this configuration, the 
optical member 21 is laminated and disposed above the light source 
lamp 11 such that part of or all of the curved portion of the 
light source lamp 11 is covered with the part provided with the 

20 light-reducing or light-shielding treatment of the optical 
member 21, and thereby the lighting device for liquid crystal 
display devices is configured . 

8r: — ¥fee- "[0052] In this case, the lighting device for 

25 dioplay dovicoo according to any of Claimo 1 to If 

wherein at Icaot part of tho h as a constitution in which 

the U-shaped c urved part or the folded part portion of the light 
oouroo lamp io U-shaped tube is covered with the optical member, 
and thereby the same optical property as in the case where a 
30 straight tube is used can be provide d with a light - reducing or 
liaht - ohioldinq treatment. . As a result, excellent display 
quality can be provided without deterioration of specific 
advantages of the U-shaped tube. 

35 — The lighting device for dioplay devioco according to 
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Claim 8^ 

whorcin the light - roducing or light - ohiolding trcatmont 

hao a function of rootricting doformation dogrco of frocdom in 
tho ourvod part or tho folded part of the light oourco lamp. 

5 

Jr^T — The lighting dcvioo for dioplay dovioco aooording 

to any of Claimo 1 to 9| 

whcroin the lighting dovioc for dioplay dcviooo hao a 

rof IcGtivo member provided v i yith a light reducing trootmcnt on 
10 a oidc oppooed to tho dioplay oidc of at Icaot part of the curved 
part or the folded part of the light oourco lampi 

3ri-= — The lighting device for dioplay deviceo according 

to Claim 10> 

15 wherein the reflective member provided with the 

light - reducing treatment io a reflective ohoet> 

iSr: — The lighting device for dioplay deviceo according 

to any of Claimo 6/ 8/ 9/ 10/ or 11, 

20 wherein the light - reducing or light - ohielding treatment 

io provided by printing > 

3r3-; — The lighting dGvioc for dioplay deviceo according 

to any of Claimo 5, 6, 8y 9, lOy 11, or 12> 

25 v^hcroin the light-reducing treatment provideo a gradation 

for varying degree of light reduction. 

14-7 — A liquid cryotal dioplay device comprioing the 

lighting device for dioplay deviceo according to any of Claimo 
30 1 to 13. 

tS-z — A light oource lamp uoed in the lighting device for 

dioplay deviceo according to any of Claimo 1 to 13. 
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ABSTRACT 

The proQont invontion aimo to provide a lighting dcvioc 

for dioplay doviooo prof orably uood for conotituting a backlight 
5 of a tranomiooivQ or tranof lootivo liq[uidcryotal dioplay dovioo/ 
tho lighting dovioo having tho roduocd number of compononto and 
being offootivo in tormo of Glcotrio power oonoumption and 
capable of providing ojcoellont dioplay quality. The lighting 
device for dioplay dcviceo according to the preoent invention 

10 io a lighting devicG for dioplay dcviceo^ comprioing a light 
oourco lamp I — and a light - dif fuoing layer conotitutcd by a 
dif f uoing plate or a dif f uoing Qhcct# the light oource lamp being 
a light oource lamp having a folded part (curved part) ^ ouch ao 
U ohapcdtubc/ and the lighting device for dioplay dovicoo having 

15 any of/ or combination of! a configuration in which the folded 
part (curved part) of tho light oource lamp io covered with a 
lamp frame; a configuration in which an optical member provided 
with a light reducing or light ohielding treatment io uood around 
the folded part (curved part) of the light oource lamp; a 

20 configuration in %jhioh the folded part (curved part) of the light 
oource lamp io diopoocd outoidc an effective dioplay region; 
a configuration in which the folded part (curved part) of the 
light oource lamp io provided vfith a member for reducing or 
ohielding light; and a configuration in which a reflective member 

25 provided %^ith a light ^ roduoing treatment io uoed around the 
folded part (curved part) of the light oource lampi and thereby 
at leant part of light generated form tho curved part of the 
light oourco lamp being reduced or ohielded, — 
[0055] Fig, 3 shows a configuration in which the above-mentioned 

30 preferable configuration (3) of the present invention is applied 
to a lighting device of a direct type liquid crystal display 
device > In this configuration^ the lighting device for liquid 
crystal display devices is configured to have a structure in 
which part of or all of a curved portion of a light source lamp 

35 11 is disposed outside an effective display region 31. In this 
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caser the lighting device has a constitution in which the U-shaped 
curved portion of the U-shaped tube is disposed outside the 
effective display region, and thereby the same optical property 
as in the case where a straight tube is used can be provided. 
5 As a result, excellent display quality can be provided without 
deterioration of specific advantages of the U-shaped tube. 
[0056] Fig, 4 shows a configuration in which the above-mentioned 
preferable configuration (4) of the present invention is applied 
to a lighting device of a direct type liquid crystal display 

10 device > In this configuration, the lighting device for liquid 
crystal display devices is configured to have a structure in 
which a member for reducing or shielding light 41 is provided 
with part of or all of a curved portion of a light source lamp 
11, A member made of a material with low light transmittance, 

15 preferably made of an elastic material, is preferably used as 
the member for reducing or shielding light 41. 
[0057] In this case, the lighting device has a constitution 
in which the U-shaped curved portion of the U-shaped tube is 
covered with the member for reducing or shielding light, and 

20 thereby the same optical property as in the case where a straight 
tube is used can be provided. As a result, excellent display 
quality can be provided without deterioration of specific 
advantages of the U-shaped tube. The U-shaped curved portion 
can be prevented from opening and closing, and the U-shaped tube 

25 can be effectively fixed by covering the U-shaped curved portion 
of the U-shaped tube with the member for reducing or shielding 
light . 

[0058 ] Fig . 5 shows a configuration in which the above-mentioned 
preferable configuration (5) of the present invention is applied 

30 to a lighting device of a direct type liquid crystal display 
device. In this configuration, the lighting device has a 
structure in which the lighting device has a reflective member 
provided with a light-reducing treatment 51 on the side opposed 
to the display side of part of or all of a curved portion of 

35 a light source lamp 11, and is constituted such that part of 
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or all of the curved portion of the light source lamp 11 is provided 
above a region provided with a light-reducing treatment 51a of 
the reflective member 51 > The reflective member provided with 
a light-reducing treatment 51 may be a reflective sheet with 
5 which the region with low light reflectance 51a which is <^ray, 
black, or the like^ is provided. 

[0059] In this case, the lighting device has a constitution 
in which the U-shaped curved portion of the U-shaped tube is 
provided above the region provided with the light-reducing 

10 treatment, and thereby the same optical property as in the case 
where a straight tube is used can be provided. As a result, 
excellent display quality can be provided without deterioration 
of specific advantages of the U-shaped tube, 
[0060] In a further preferred embodiment, the U-shaped light 

15 source lamp in the first preferred embodiment described above 
is replaced with a pseudo-U-shaped light source lamp having a 
square U-shaped folded portion. That is, in this configuration, 
the lighting device has a structure in which part of or all of 
the square U-shaped part of the light source lamp is covered 

20 with a lamp frame that is capable of reducing or shielding light, 
and is constituted such that part of or all of the square U-shaped 
part of the light source lamp is stored in a conventionally used 
lamp frame. Therefore, the same functional effects as in the 
first preferred embodiment can be obtained in the present 

25 preferred embodiment. 

[0061] In a further preferred embodiment, the U-shaped light 
source lamp in the second preferred embodiment described above 
is replaced with a pseudo-U-shaped light source lamp having a 
square U-shaped folded portion. That is, in this conf iguration^ 

30 the lighting device for liquid crystal display devices is 
configured by laminating and disposing an optical member above 
the light source lamp such that part of or all of the square 
U-shaped part of the light source lamp is covered with the part 
provided with the light-reducing or light-shielding treatment 

35 of the optical member. Therefore, the same functional effects 
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as in the second preferred embodiment can be achieved in the 
present preferred embodiments 

[0062] In another preferred embodiment/ the U-shaped light 
source lamp in the third preferred embodiment described above 
5 is replaced with a pseudo-U-shaped light source lamp having a 
square U-shaped folded portion. That is, in this configuration, 
the lighting device for liquid crystal display devices is 
configured to have a structure in which part of or all of the 
square U-shaped part of the light source lamp is disposed outside 
10 an effective display region. Therefore, the same functional 
effects as in third preferred embodiment can be obtained in the 
present preferred embodiment. 

[0063] In an additional preferred embodiment, the U-shaped 
light source lamp in the fourth preferred embodiment described 

15 above is replaced with a pseudo-U-shaped light source lamp having 
a square U-shaped foldedportion. That is, in this configuration, 
the lighting device for liquid crystal display devices is 
configured to have a structure in which a member for reducing 
or shielding light is provided with part of or all of the square 

20 U-shaped part of the light source lamp> Therefore, the same 
functional effects as in the fourth preferred embodiment can 
be obtained in the present preferred embodiment. 
[0064] In another preferred embodiment, the U-shaped light 
source lamp in the fifth preferred embodiment described above 

25 is replaced with a pseudo-U-shaped light source lamp having a 
square U-shaped folded portion . That is, in this configuration, 
the lighting device has a structure in which the lighting device 
has a reflective member provided with the light-reducing 
treatment on the side opposed to the display side of part of 

30 or all of the square U-shaped part of the light source lamp, 
and part of or all of the square U-shaped part of the light source 
lamp is disposed above the region provided with the 
light-reducing treatment of the reflective member. Therefore, 
the same functional effects as in the fifth preferred embodiment 

35 can be obtained in the present preferred embodiment. 
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[0065] The present application claims priority under 35 U.S.C. 
§ 119(a) on Japanese Patent Application No, 2004-3076 filed in 
Japan on January 8, 2004, entitled "^LIGHTING DEVICE FOR DISPLAY 
DEVICES, LIQUID CRYSTAL DISPLAY DEVICE AND LIGHT SOURCE LAMP^', 
5 the entire contents of which are herein incorporated by 
reference > 

[0066] While preferred embodiments of the present invention 
have been described above, it is to be understood that variations 
and modifications will be apparent to those skilled in the art 
10 without departing the scope and spirit of the present invention. 
The scope of the present invention, therefore, is to be determined 
solely by the following claims. 



